In the current study, we report a case of a 46-year-old man who presented with sudden abdominal pain and was diagnosed with rupture of hepatic angiosarcoma (HAS). He underwent surgery, but died 13 days after the onset of the abdominal pain. Chronic exposure to carcinogens, such as thorium dioxide, arsenic, vinyl chloride, and radium, is associated with HAS. However, our patient had not been exposed to such carcinogens. He had submitted himself for annual medical checkups since he was employed. His liver was cirrhotic, and medical history data showed that he had had fatty liver for at least 10 years before HAS onset. Although liver cirrhosis may play a role in the occurrence of HAS, the connection of chronic fatty liver in the tumorigenesis remains unclear. Case reports regarding HAS with fatty liver are few. To the best of our knowledge, this is the first case of HAS occurring in a cirrhotic liver that advanced from persistent fatty stage. Given that HAS is a rare tumor, data collection is important for investigating its pathophysiology. Case presentations considering health conditions before HAS onset are limited; therefore, we present a case of HAS with annual health checkup data before disease onset.
Introduction
Hepatic angiosarcoma (HAS) is a rare type of liver cancer and is often fatal [1] . Chronic exposure to chemicals, such as thorium dioxide, arsenic, vinyl chloride, and radium, has been associated with HAS [2] . However, the etiology of HAS remains unknown [3] .
Several reports have focused on the diagnosis, imaging findings, characteristics, treatment, and clinical outcomes of HAS [4] [5] [6] [7] [8] [9] . However, reports regarding the health condition of patients before disease development are limited. Collecting cases is important to further understand HAS, and data on the health condition before HAS onset may be useful. In Japan, an annual medical checkup is mandatory for employees; therefore, their health condition can be evaluated annually.
One of the authors is an occupational physician in a factory near the patient's workplace and encountered a case of primary HAS.
In this paper, we present a primary case of HAS that was detected in the cirrhotic liver, which was a consequence of persistent fatty liver for at least 10 years. Fatty liver was detected through the annual medical checkup. Previous reports have focused on disease etiology; however, in this paper, we discuss the case with consideration of the annual medical checkup data before disease onset.
Case Presentation
A 46-year-old male worker suddenly complained of right lateral abdominal pain during work, thus prompting a visit to the company clinic.
He claimed the pain was colic. Upon examination, tenderness was noted in the right hypochondrium, and the patient complained of a knock pain at the lower part of the right ribs. Costovertebral angle knock pain was unclear. He was alert, his eyes were not icteric, and the conjunctiva was not pale. His body temperature was 36.7°C, and vital signs were normal. Urine occult blood was absent. Before the pain onset, he had not performed any strenuous tasks, and no blunt trauma was reported.
Considering the nature of the pain, the patient's age, and location of tenderness, we suspected that the abdominal pain was due to a gallstone. However, ultrasound examination was not available in the clinic; therefore, he was transferred to another medical clinic for an immediate ultrasound examination. Subsequent ultrasound examination revealed no stones in the gall bladder. However, a liver tumor was detected on the right lobe. Consequently, he was transferred on the same day to hospital A.
A computed tomography (CT) scan was urgently performed at hospital A, where liver cirrhosis and atypical liver tumor were detected. The patient's vital signs remained stable, and he was given an analgesic for his abdominal pain. He was scheduled for further tests and instructed to rest at home before the next examinations.
Three days later, he complained of severe abdominal pain and saw a doctor urgently at hospital A. CT showed bleeding from the liver tumor. Therefore, he was transferred to another hospital (hospital B) by ambulance for further management.
In hospital B, emergency transarterial embolization and hepatorrhaphy was performed, and pathological examination showed that the liver tumor was HAS. His liver function worsened because of massive bleeding, and he died 13 days after the onset of abdominal pain.
In Japan, an annual medical checkup is mandatory for workers. Hb, Ht, AST, ALT, γ-GTP, cholesterol, and triglyceride levels are checked for those aged 35 years and over. Data of the patient's annual medical checkup since he was employed are shown in Table 1 . When the patient was 35 years old, although his AST and ALT levels were within normal limits, the γ-GTP level was slightly elevated. He consumed approximately 350 mL of beer every day at that time. Therefore, the elevation was suspected to be due to alcohol consumption. He worked outside Japan for 1 year between the age of 36 and 37; hence no medical data were available when he was 36 years old. After returning to Japan at the age of 37, he underwent a medical checkup. His ALT, AST, and γ-GTP levels were 36, 45, and 141 IU/L, respectively. He was instructed to undergo a complete medical examination. Ultrasound results revealed a fatty liver. After restriction of alcohol intake, his γ-GTP levels decreased to 85 IU/L. Hepatitis due to virus or autoimmune diseases were ruled out. He was not obese and did not have thyroid disease, diabetes mellitus, or hyperlipidemia. Therefore, the elevated serum markers and fatty liver were suspected to be due to alcohol consumption. Since then, he became a social drinker. However, despite his restricted alcohol intake, laboratory tests showed continuous elevation of ALT and γ-GTP levels. At the ages of 38 and 39, he underwent an ultrasound examination again because of high γ-GTP, and the finding still showed a fatty liver. Since the age of 40, he had not undergone any ultrasound examination. However, the diagnosis of fatty liver was considered based on the laboratory data.
Consequently, his HAS was detected in the cirrhotic liver, which was a consequence of persistent fatty liver for at least 10 years. According to his employer, although the patient worked for a manufacturing company, he did not handle any carcinogenic substances that could cause HAS.
Discussion
Although HAS is associated with exposure to chemical carcinogens [2] , the cause of HAS in the majority of the cases is unknown [3] . In the current case, the patient had not handled arsenic, vinyl chloride monomer, thorium dioxide, or radium, but the disease was believed to be primary HAS.
Several studies reported the comorbidity of HAS and liver cirrhosis [5, 7, 8] , and our patient also had liver cirrhosis. However, several reports regarding the association of HAS with liver cirrhosis had conflicting findings. Locker et al. [2] reported that the association of HAS with cirrhosis, whether playing a direct causative role or not, had been underrecognized. Zocchetti [10] reported that the etiology of HAS is largely unknown. Meanwhile, Soini et al. [11] reported that HAS was positively associated with liver cirrhosis. A total of 60-97% of hepatocellular carcinoma (HCC) cases occur with liver cirrhosis, although HCC can also occur alone [12, 13] . Locker et al. [2] reported that 40% of hepatic fibrosis or cirrhosis was noted during the autopsy of HAS patients. Xiao and Li [5] reported 2 cases (33.3%) of liver cirrhosis among 6 HAS cases, while Pickhardt et al. [7] reported 15 cases (42.9%) of liver cirrhosis among 35 HAS cases. Although the incidence of liver cirrhosis and HAS is significantly lower than that of liver cirrhosis and HCC, liver cirrhosis may play a role in the development of HAS. However, the association is inadequate to explain epidemiologically.
Our patient had fatty liver for a relatively long time (at least 10 years). Unfortunately, only few studies have reported on the association of HAS with fatty liver. Millan et al. [14] reported a case of HAS with a 7-year history of fatty liver. HAS with nonalcoholic steatohepatitis was also reported in Japan (unpubl. data). However, fatty liver has not been reported in the HAS cases with liver cirrhosis [2, [4] [5] [6] [7] [8] [9] . Therefore, although fatty liver can advance to liver cirrhosis regardless of an alcoholic etiology [15] , and despite the limited evidence regarding the correlation between fatty liver and HAS, the comorbidity of fatty liver and HAS was postulated to be lower than that of liver cirrhosis and HAS.
In previous studies, HAS was not detected in the cirrhotic liver, which was a consequence of persistent fatty liver. Therefore, this is the first report on HAS occurring in the cirrhotic liver that advanced from persistent fatty liver. In our case, the previous laboratory data before disease onset, even if limited, were available because the patient had been working for the same company. No previous studies have included the patient's health history before disease onset, which increases the validity and importance of our current report.
This report has some limitations. First, patient details after he was taken to hospital A were subjective based on the patient's family and records from the previous medical clinic. Therefore, descriptions concerning the examination or treatment at hospitals A and B are insufficient. Second, the laboratory data before disease onset were based on the tests mandated by Japanese regulations. The assessment data were limited because the health checkup was only performed to evaluate general health condition, and no disease-specific tests, such as tumor marker evaluation, were performed. Given that HAS is a rare tumor and that its etiology remains unclear [3, 10] , collecting data regarding HAS cases is important to further understand the disease. As such, we report a case of HAS and present 10-year medical data from the patient's annual checkup before disease onset. 
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